Introduction {#sec1-1}
============

It was reported that conventional medical training offers students little help in resolving the ethical dilemmas they will encounter as healthcare professionals. There was a difference between the medical and dental students in terms of their attitude and knowledge of healthcare ethics, with the former having superior knowledge of the subject and a better approach.\[[@ref1]\] Therefore, the incorporation of a bioethics curriculum in the initial period of the postgraduate program would be beneficial.\[[@ref1]\] Less information is known about the knowledge, attitude, and behavior of dental professionals for ethical principles, especially in the middle- and low-income countries.\[[@ref2]\] Therefore, Chandarana and Hill recommended that every dentist and dental student should know about ethics needed in daily dental practice.\[[@ref3]\]

One of the essential areas of ethics for a dentist is communication with patients, and this was discussed in several studies.\[[@ref4][@ref5][@ref6][@ref7][@ref8]\] Interestingly, dentists working in deprived areas in Canada had developed a five-faceted socio-humanistic approach that involved: (1) understanding patients\' social context; (2) taking time and showing empathy; (3) avoiding moralistic attitudes; (4) overcoming social distances; and (5) favouring direct contact with patients.\[[@ref8]\] Other areas of competency for dental students are self-awareness, reflection, empathy, communications skills, and self-confidence.\[[@ref9]\] These competencies are also endorsed in different studies.\[[@ref9][@ref10]\] Reflections were regarded as one of the powerful means to help undergraduate dental students to gain experience and benefit from training.\[[@ref11]\] Importantly, there was little difference in gender attitude toward professional ethics and maintenance of clinical standards.\[[@ref12]\] Koerber *et al*. proposed that "ethics should be taught as a \'precurriculum\' course preceding entering dental school" and that "the dental school ethics course should be elective and consists of small groups of students who are guided to introspection to understand their true self-interest." He argued that "enlightened self-interest is the best means to motivate students to behave ethically."\[[@ref13]\] For instance, dental students agreed that patient information should be kept confidential but some of them their attitudes lack adherence to ethical and legal requirements.\[[@ref14]\] It worth mentioning that dental students scored high in altruism, personal satisfaction, conscientiousness, quality of life, and professional status.\[[@ref15]\]

Moreover, dental health workers have been found to have a positive attitude in dealing with individuals living with HIV and hepatitis\[[@ref16][@ref17]\] and they are also more considerate and sensitive for the need of patients with mental health issues.\[[@ref18]\] Furthermore, emotional intelligence (EI) is a measure of pure intelligence of cognitive ability, and Munk recommended the teaching of EI as a part of the curriculum of dental school.\[[@ref19][@ref20]\] In addition, dentists score well in term of responsibilities toward the community (social accountability), along with the commitment to treating all without any discrimination.\[[@ref21]\]

Importantly other issues related to ethics and professionalism in dentistry are humanistic environments and academic integrity, plagiarism, and ethical misconduct.\[[@ref22][@ref23][@ref24]\] Learning to become a professional requires not only the development of medical knowledge and skills but also a high moral standard. Honesty and integrity are critical ethical characteristics expected of a dentist. In addition, academic integrity provides the foundation upon which a flourishing academic life rest.

Dental students, as tomorrow\'s dentist, are responsible for their patients\' health; lack of ethics may affect their academic knowledge and clinical skills. There is a current awareness of ethics and professionalism in Sudan and worldwide. Furthermore, teaching ethics and professionalism is an essential requirement for the accreditation of medical schools. Therefore, this study aimed to identify the perception of ethics, attitude, and behavior among dental students\' finalist in schools of dentistry in Sudan. The number of dental schools in Sudan increased from only two (the University of Khartoum and the University of Gezira) to twenty-four dental schools (at the time of writing this document). And, the escalating number of graduate students from about fifty to more than one thousand necessitates the need to evaluate the final-year dental students\' perception of their ethical attitude and behavior at Sudanese dental schools.

Materials and Methods {#sec1-2}
=====================

Study design {#sec2-1}
------------

This descriptive cross-sectional study was conducted from April to July 2016 among the final Bachelor of Dental Surgery students registered in 2016 in all the Sudanese schools of Dentistry with last year students at the time of data collection.

Sample size {#sec2-2}
-----------

The required sample size was obtained using the formula:

*n* = *N*/1 + *N* (d) 2

Where *n* is sample size, *N* is the total number of students enrolled in 2016 in schools of dentistry in Sudan (447), and "*d*" is the degree of accuracy required and set to 0.05. The estimated number of participants was 390 and the actual number enrolled was 307.

Sampling technique {#sec2-3}
------------------

A stratified random sampling technique was used to select students from different dental schools (which differ in size). The estimated required sample size was distributed proportionally to the size of each school. The inclusion criteria for admission was Final BDS Sudanese students, both sexes, registered in 2016 in schools of dentistry in Sudan. There were thirteen dental schools with final students during the study period; students from ten were included. Out of the ten, three were public (University of Khartoum, University of Gezira, and Al-Neelain University) and seven were private universities (Elrazi University, Ibn-Sina University, The National Ribat University, Karary University, Sudan International University, University of Science and Technology, and Al-Yarmouk Medical Faculty). Students from the remaining three universities (International University of Africa, National University, and University of Medical Sciences and Technology) were unable to participate because of the concomitant final examinations. Main exclusion criteria were foreign dental students or those who refused to participate in the study. Questionnaires with less than 80% answered questions were excluded.

Data collection and analysis {#sec2-4}
----------------------------

The data were collected through a self-administrated, semistructured questionnaire, composed of 28 questions. Questions 1--5 were about socio-demographic information, 6 about the student choice of selection, while questions 7--28 covered different ethical dilemmas. The collected data were computerized and analyzed using the Statistical Package for Social Sciences (SPSS) version 21. The Chi-square test was used for categorical variables, correlations were done using a 2 × 2 table, and *P* value of ≤0.05 was set as a statistically significant value.

Ethical consideration {#sec2-5}
---------------------

Permission was obtained from each school of dentistry\'s administrative. In addition, written consent was obtained from each study participant, and ethical approval was obtained from the Education Development Center, Gezira University. The participation was voluntary for all dental students, and students were given a choice to withdraw from the study at any time.

Results {#sec1-3}
=======

Background and sociodemographic features {#sec2-6}
----------------------------------------

Three hundred seven students enrolled almost equal from private and public universities (155 public and 152 private). No statistical difference regarding gender, age, and residence of the student during his/her study period. Therefore, these three variables are not expected to confounding our findings at the end (*P* value 0.76, 0.52, and 0.56).

The distribution of students according to their state origin is almost equal between public and private (51% vs. 49%). However, the students coming from Khartoum State have higher representation in private schools (60%) and most of the students in other states are in public schools; this observed difference is statistically significant with *P* value 0.01. This could be explained by the socioeconomic status of Khartoum residents, and also most of the private dentistry schools are located in Khartoum State \[[Table 1](#T1){ref-type="table"}\]. It is worth mentioning that the response rate for each question in the questionnaire was not the same; therefore, we have included only items with a response rate of more than 80%. This may explain why the total response rate is variables in Tables [1](#T1){ref-type="table"}-[4](#T4){ref-type="table"}.

###### 

Background characteristics of the students enrolled in the study from the public and private Sudanese dentistry schools

  Variable                                Public/private         Total       *P*                       
  --------------------------------------- ---------------------- ----------- ------------ ------------ ------
  Age (mean±SD)                                                  22.0±2.2    22.1±1.4                  0.76
  Gender                                  Male                   44 53.7%    38 46.3%     82 100.0%    0.52
                                          Female                 111 49.3%   114 50.7%    225 100.0%   
  Total                                                          155 50.5%   152 49.5%    307 100.0%   
  Original state in Sudan                 North states           32 55.2%    26 44.8%     58 100.0%    0.01
  East states                             7 43.8%                9 56.3%     16 100.0%                 
  West states                             15 57.7%               11 42.3%    26 100.0%                 
  Khartoum state                          53 40.5%               78 59.5%    131 100.0%                
  Central states                          42 67.7%               20 32.3%    62 100.0%                 
  Total                                                          149 50.9%   144 49.1%    293 100.0%   
  Student residence during study period   With family            83 48.0%    90 52.0%     173 100.0%   0.56
                                          Student hostel/alone   66 52.0%    61 48.0%     127 100.0%   
  Total                                                          149 49.7%   151 50.3%    300 100.0%   

###### 

Perception of the participants toward his/her profession as a dentist

  Variable                           Public/private   Total       *P*                      
  ---------------------------------- ---------------- ----------- ----------- ------------ ------
  Why studying dentistry?            Own interest     75 43.4%    98 56.6%    173 100.0%   0.00
  Others advice                      40 47.6%         44 52.4%    84 100.0%                
  academic performance               37 80.4%         9 19.6%     46 100.0%                
  Total                                               152 50.2%   151 49.8%   303 100.0%   
  Regulatory of attending lectures   Regular          114 50.2%   113 49.8%   227 100.0%   0.25
  Irregular                          36 59.0%         25 41.0%    61 100.0%                
  Total                                               150 52.1%   138 47.9%   288 100.0%   

###### 

Perception of participants toward ethics and professionalism in public and private Sudanese dental schools

  Variable                                                   Public/private   Total       *P*                      
  ---------------------------------------------------------- ---------------- ----------- ----------- ------------ ------
  Do you think ethics is helpful during professional life?   Very helpful     107 49.1%   111 50.9%   218 100.0%   0.48
  Somewhat helpful                                           37 24.3%         35 23.33%   72 100.0%                
  It is not helpful                                          8 66.7%          4 33.3%     12 100.0%                
  Total                                                                       152 50.3%   150 49.7%   302 100.0%   
  Do you think ethics is represented in your curriculum      Yes              99 48.3%    106 51.7%   205 100.0%   0.09
  No                                                         37 61.7%         23 38.3%    60 100.0%                
  I don't know                                               16 41.0%         23 59.0%    39 100.0%                
  Total                                                                       152 50.0%   152 50.0%   304 100.0%   
  Do you think teaching ethics is important                  Very important   70 44.3%    88 55.7%    158 100.0%   0.03
  Important                                                  38 33.04%        27 23.07%   65 100.0%                
  No or minimal importance                                   7 77.8%          2 22.2%     9 100.0%                 
  Total                                                                       115 49.6%   117 50.4%   232 100.0%   

###### 

Attitude of participants toward practicing ethics and professionalism in public and private Sudanese dental schools

  Variable                                     Public/private              Total       *P*                       
  -------------------------------------------- --------------------------- ----------- ------------ ------------ ------
  Treatment of infectious cases                Myself up to my knowledge   40 51.3%    38 48.7%     78 100.0%    0.89
  Consult or refer                             111 50.0%                   111 50.0%   222 100.0%                
  Total                                                                    151 50.3%   149 49.7%    300 100.0%   
  Treatment of difficult cases                 Myself up to my knowledge   6 42.9%     8 57.1%      14 100.0%    0.59
  Consult or refer                             147 51.4%                   139 48.6%   286 100.0%                
  Total                                                                    153 51.0%   147 49.0%    300 100.0%   
  Respecting patient choice in treatment       Always                      90 45.9%    106 54.1%    196 100.0%   0.01
  Sometimes                                    59 38.8%                    36 37.9%    95 100.0%                 
  Never                                        3 25.0%                     9 75.0%     12 100.0%                 
  Total                                                                    152 50.2%   151 49.8%    303 100.0%   
  Teamwork is part of your professional work   Always                      69 43.1%    91 56.9%     160 100.0%   0.01
  Sometimes                                    77 50.3%                    50 39.4%    127 100.0%                
  Never                                        7 43.8%                     9 56.2%     16 100.0%                 
  Total                                                                    153 50.5%   150 49.5%    303 100.0%   

Perception of the participants toward his/her profession as a dentist {#sec2-7}
---------------------------------------------------------------------

However, most of the students enrolled in dental schools are not secondary to their interest or family advice, mostly due to their performance at higher school (*P* value 0.00); but still, this difference has no significant effect on their attendance and academic performance afterward (*P* value 0.25) \[[Table 2](#T2){ref-type="table"}\].

Perception of participants toward ethics and professionalism in public and private medical schools {#sec2-8}
--------------------------------------------------------------------------------------------------

The opinion of the students toward ethics teaching and importance is generally positive in both public and private schools. Importantly, ethics is well represented in the curriculum of both private and public dental schools \[[Table 3](#T3){ref-type="table"}\].

The attitude of participants toward practicing ethics and professionalism in public and private medical schools {#sec2-9}
---------------------------------------------------------------------------------------------------------------

The attitude toward ethical practice is generally positive in all variables assessed as seen in [Table 4](#T4){ref-type="table"} in both public and private schools. However, respecting patient\'s choice is more favorable toward public schools (with significant *P* value 0.01) and working in teams is more positive toward private schools (with significant *P* value 0.01).

Discussion {#sec1-4}
==========

In this study, the number of females is significantly more than male (225 females in comparison with 82 males). However, their distribution in private and public dental schools appear to be equal. Ibn Auf *et al*. have shown that the number of women in medical school exceeded the number of men.\[[@ref25][@ref26]\] It seems that a similar trend is also taking place in Sudanese dental schools. It is worth mentioning that the response of dental students to the most questions was not affected by the fact of whether the student was from private or public dental school.

Importantly, the benefit of including ethics in the medical curriculum is already demonstrated by Janakiram and Gardens.\[[@ref1]\] And, a prospective study by Offner *et al*.\[[@ref27]\] emphasized the impotence of implementation of ethics in the curriculum. In this study, although the vast majority of Sudanese dental students (96.03%) of all dental students agreed that ethics are helpful during professional life, only 77.34% and 78.77% of public and private dental students, respectively, acknowledged the importance of teaching ethics in the dental undergraduate curriculum. In addition, 48.3% and 51.7% of dental students in public and private dental schools, respectively, think that ethics and professionalism is part of the curriculum of their dentistry schools. Recently, Sudanese Medical Council proposed three courses of ethics, professionalism, and communication skills to teach within the curricula as a requirement for accreditation of medical schools. In the previous study conducted in six Sudanese medical schools, 98.8% out of 675 final year medical students of unveiled that medical professionalism and ethics are taught in their schools,\[[@ref28]\] dental schools have to follow. Scheduled teaching of the aspects of professionalism, facing powerful positive or negative emotions elicited by clinical work, and role modelling in clinical environments have been identified as powerful learning experiences in developing dental students\' understanding and enactment of professionalism.\[[@ref29]\]

Furthermore, the current study revealed that 43.4% and 56.6% of the dental students in public and private schools, respectively, chose the dental college by their own will, while 80%% and 19.6%, respectively, by their academic level. This average interest of the students in dentistry may justify that students who didn\'t select it by their own will reflect the low interest and hence little knowledge or attitude.

The teaching of ethics in the curriculum has a remarkable impact on graduated dental students and their future practice. For example, in this study, attitudes of dental students showed positive approaches toward the path of treatment of unusual cases; a total of 95.33% of the dental students would consult or refer patients with unexpected situations. Their attitude was also much better for teamwork (95.43% and 94.00% of public and private students, respectively, would always or sometimes work in teams) and respecting patients\' choice (98.02% and 94.04% of public and private students, respectively, would always or sometimes respect patients\' preference). It has been noted that the attitude toward ethical practice is generally positive in most variables assessed in both public and private schools. However, respecting patient\'s choice is more favorable toward public schools (*P* value 0.01) and working in teams more positive toward private schools (with significant *P* value 0.01).

Nevertheless, in terms of treatment of infectious diseases, only 26% of all students would treat infectious diseases themselves; they would instead refer it. The previously mentioned four areas will not be achieved unless students are also competent in self-awareness, reflection, empathy, communications skills, and self-confidence.\[[@ref9]\] The overall impact will be reflected as an outstanding primary care service.

Worldwide, ethics are implemented in curricula with a different load, some focused on developing students\' cognitive intelligence (thinking) and technical intelligence (doing), while emotional intelligence (being) receives less emphasis.\[[@ref19]\] With the goal of strengthening the professionalism curriculum, Neville *et al*. evaluated a teaching initiative at one British Dental School by introducing a Dental Scrubs Ceremony (DSC) for second-year students in 2015 (Like the White Coat Ceremony, each student is given a dental scrub with public presentation, and it outlines the students\' first stage in their professional and clinical development). By the completion of the first three years, student perceived positively about the effectiveness and worthwhileness of the DSC. The authors concluded that the DSC provides dental students with an opportunity to be inducted into the dental profession as novice dental students starting on their professional career.\[[@ref30]\] This exciting event can be introduced in our context and different medical schools.

Ethics are not restricted to dental practice---Ethic of research, which is currently an important issue, especially in the era of globalization. There is a deficiency of knowledge, attitude, and behavior of dental professionals for ethical principles in research, especially in developing countries.\[[@ref2]\] Sudan is not an exception and development of research ethics curriculum in details for dental education is highly needed. Furthermore, dental students\' perception toward professionalism varies greatly.\[[@ref31]\] Therefore, it is fundamental to introduce professionalism course in every dental school.

This study is not without limitations, as the cross-sectional design may not allow for the temporal relationship. The relatively small sample size may hamper generalization, and it is due to the inclusion of questions that attracted more than 80% response rate in the questionnaire. However, this study is first of its kind to be conducted among dental students in Sudan, and it is novel as it showed that Sudanese dental students are having a high level of professionalism and acquired most of the critical aspects of ethics to practice safely. This will ensure the quality of dental service in Sudan. Further studies are recommended to study the perception of patients toward ethics and professional behavior and attitudes of the new graduate dental professionals. Although the opinions of patients and dentist may differ, from patients\' viewpoints, ethical decisions and ethical care were rated among the first five most imperative elements of dental professionalism.\[[@ref32]\]

Conclusion {#sec1-5}
==========

This study showed that about three-quarters of Sudanese dental students showed a satisfactory level of perception toward the importance of teaching dental ethics and professionalism. It was reflected in an excellent attitude for teamwork and respecting patients\' choices, but not treating infectious diseases. About one half perceived it was represented in the Sudanese dental schools. It is of high need to introduce professionalism course in all dental schools, so as the future dental general practitioners will behave professionally; thus, ensuring the excellence of dental services in Sudan.
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